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INNOVATION | Recent advances in geochemical proxies,
Earth system models, and spectral analyses by the UCR—led
Alternative Earths Team of the NASA Astrobiology Institute

er provide novel insights into the long-term evolution of the most
T L e readily detectable potential biosignature gases: oxygen (0,),

absorption. CREDIT: EROM os { Wv‘ ozone (0O;), and methane (CH,).
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DISCOVERY | Analysis of biosignature gases on early Earth
, reveals that life detection on ocean-bearing exoplanets, the
-z e — worlds most likely to harbor a pervasive biosphere, may not

e sndiilal be possible via traditional measures. The 0,-CH, disequilibrium,
often touted as the most convincing biosignature for any
ATMOSPHERIC BIOSIGNATURES ON EARTH THROUGH TIME Earth-like atmosphere, would have been challenging to detect
remotely throughout most of Earth’s 4.5-billlion-year history.
Moreover, atmospheric O,/0, levels would have been a poor
proxy for life for all but the last ~500 million years, despite a
thriving biosphere, and atmospheric CH, would have been
elusive for most of the last ~2.5 billion years.
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MISSION RELEVANCE | Remote detection of life on ocean-
bearing exoplanets will require telescopes with broad spectral
capabilities. Ozone may be the only detectable biosignature
on planets like the mid-Proterozoic Earth, for instance, making
ultraviolet capability essential. Other promising biosignature
gases are strongest in the near-infrared.
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BACKGROUND IMAGE | Artist's concept of the planet Kepler-452b, the first near-Earth-size world
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